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1 Introduction

During the weekend 17 to 18 November 2012 five thunderstorm complexes passed over Brisbane Aerodrome. This
repori will be presented in 5 Events;

Event 1: Severe thunderstorm 170041UTC

Event 2: Squall line 171000UTC

Event 3: Rapid thunderstorm development 172200UTC

Event 4: Several squall lines 180000-180500UTC

Event 5: Rapid thunderstorm development ahead of squall ling 180746UTC




Australian Gevernment

Bureaw of Meteorology

2 Event 1: Severe thunderstorm 170041UTC

Post analysis. The thunderstorm complex formed during a climatologically diurnal minimum period at around
181830UTC west of 5t George and tracked eastwards at between 30 and 35 knots, reaching Brishane airpori al
17004 1UTC. This large thunderstorm complex developed on the leading edge of a middle level cold pool. Figures 1-4
represent the sequence of events. As the storms moved east they showed signs of developmant on the northern fianh
Between 23.06 UTC and 2330 UTC. the scale of development on the northern edge increased rapidly possibly due to
the presence of a subtle clear air wind change boundary interacting with the storm. Further rapid development
on the northern flank between D0 12070 and 00:42UTC with 8 new thunderstorm updraft replacing the earljs

ocurred

mage with lightning strikes 162230UTC

Figure 1: Visible sate[;;;;é
A1 162330UTC thunderstorm
off ranges and intensifying

At 162230UTCLeading edge
west of Toowoomba

W@

Figure 2: Radar 162230UTC Figure 3: Radar 162330 UTC Figure 4: Radar 170048 UTC

The first indicalion of a thunderstorm on the Brisbane TTF was 41 minutes before the event when the storm was around
30nm to the WSW of YBBN
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TTF METAR YBEN e"{!{}&dZ SO06K
T 20

GOUG FEWRS SCTHIO BRNTTO 2540 G012 RIMK RFGS 00000
TEMPO OO0I0Z00 VRBZLGEN T T B

T ]

O TSRA BENGTG SCTIHR00

TTF METAR YBBN 1700362 15006KT 9000 YOGH FEWOIE & C'ﬁ"r:&% BHNOEE 2620 1017 R AFG0O000.0
TEMPO 0020°0200 VRBZAGEEKT 2 00 TSRA BRNG10 SCTOROCE

TTE SPECI YBBN 1700412 12006KT D000 TS FEWGIS S TOZZ BrNOSS FEWOBECE 25720 L1012 RIMK RFODOAD0 0
TEMPG D045/0200 VRBZSGEEKT JGHO TSRABK NU CT0H0CE

The Brisbane TAF pave a lead time of 47 minules when the storm was 30-35nm to the WSW of YBEN. Thunderstorms

werg initially forecast from 170500UTC with the TAF being amended at 162354UTC to PROB30 thunderstorms from

170000UTC. The thunderstorms were still expecied to dissipate as they moved into a2 more stable environmeni The TAF

was amended eardier at 23:40UTC to include reduced visibility in showers
AF ARD YBEN 16825307 170 18D

uatii LT G006 -SHRA SCT025

FRITTI000 25006KRT DO90 -RA SCTOZ0 BRRNOS0 BRNTOD

FRATROD00 22006KT 9980 -SHRA SCT020 SCT040

INTER 1700/1710 3000 SHRA BRNOZ

TEMPO 17101724 5000 RA BKNG 1D

INTER 18001806 3000 SriRA BRNG1Z

PROBAG TEMPO 170510006 VARIBGEISKT 2000

RiK

T 282727250 1012 1010 1009 1011

et
o
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SKRGAN SOTOAOR

TAF AMD YEBN 1622547 1706/1206
05G12KT U999 -SHRA SCTOZE
FIM171000 35006KT 9999 -RA SCTOZ0 BKNOSO BRKN100

FIAT80000 32006KT 0009 -SHRA SCTO20 SCTH4AD

INTER 170071710 3000 SHRA BKNQ12

TEMPO 171071724 5000 RA BKNO10

INTER 1800/1806 3000 SHRA BKNO12

PROB30 TEMPO 1700/1302 VRB25G3EKT 2000 1

{Mode: error COR issued changad 1o 116911?0?& 3

PROBIO TEMPG 1705/1806 VREB2Z5G35 15

RMK

T 2527 27 25 Q 1012 1010 1009 4011

YEBN AD WRNG 1 Vgl 1;0@%%{;; 1702002
AERODROME WARNNG/IUMBER 1 FOR BRISBANE VALID 171000/171200 LOCAL
ISSUED 1(‘23%&5@70‘%@ LOCA%.]
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The duty night shifl senior forecaster wrote in the Forecast Policy issued at 2:41am EST on Saturday 17 November
2012,

“Surface trough near stationary on SE coast, beceming a convergence line and curves back into the
Darling Downs (o the SW. This trough then merges with western trough over the Darling Downs as a
"W". Maximum instability over the SE regior with the convergence and heating will iead to early
thunderstorm build up and will increase inlo the aflernoon with possible severe cells.”

This indicates that the Brisbane RFC was anticipating early thunderstorm buitd up in parts of the south-east Queensland
region with possible severe celis developing as additional heating took place.

The day shift duty aviation forecaster responsible for Brisbane aerodrome TAF YBBN and TTF YBEN and
forecaster were aware of the thundersiorm complex on radar and satellite pictures. In the absence of the Jow 3
routine temperature and sounding information, forecasters reverted to the use of other sources of dataﬁo analy
environment. Combining surface temperature and dewpoint condilions and the modeiled upper atmosﬁ&aa;’@“’fﬁ;edasiers
fell that the storms were nol sourcing surface air, Avaitable computer modelling indicated that the*a&mosphe anear
Brisbane was fairly stable and that heating would furlher destabilise the environment increasing thg ?@hi}"ﬁﬁ of
thunderstorms later in lhe day. Between 162200 and 170000 the aviation forecaster reporied he wag%loseiy tracking the
thunderstorm complex and held regular conversations with the senior forecaster. The sen{ﬁ fop cas‘i@r was working
under the premise thal the thunderstorm complex would weaken after moving away from 1h§§2nga§ ‘When it became
clear that the complex had not weakened and in fact had developed on the nonhern”ﬁ@nk ma?gg” 4t more tikely to impacl
YBBN, amendmenis were issued. The fast movement of the thunderstorm compigx walk a factor in the shorl lead time as
was the two phases of new devalopment on the northern flank.

The TAF amendment was issued 47 minules prior {o the evenl, the airport,

;gi“’ﬁmg 6 minules and the TTF gave a 41
minute lead time before thunderstorms affecied Brisbane aerodrome. <

Some of the reasons for this short advice were:

1. The absence of scheduled temperature and stability sgundzr?gs at 461100 and 162300UTC owing to failure of a
computer card in the soundmg equipment. This mgaﬁithaf }ud”ﬁgﬁmeni regarding the iype of atmosphere the

thunderstorms were moving into was made morg/diffi Gyt Hy idity sensors on aircraft would make AMDCAR dala
even more useful in similar events, & 5

2. Fast movement of the complex {handerst 1t 30 to 35, jmots The assumption by the senior forecaster was that the
modelled atmosphere was more stable néﬁi’er Eﬁe aurpon and the system would weaken.
h7$

3. The two phases of rapid developmeﬁf )\

ﬁéﬁnh ern flank of the slorm meaning the narthern-most portion of the
complex extended 1o Brisbane Airgﬁg h

4. Thunderstorm occurred at a @i;matoiogi- minimum, which is exiremely rare.

The strength of the storm at the ! a;%e may have been enhanced by large amounts of hail meling in the upper
atmosphere add:ng mgmentum to e downdraft.
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3 Event 2: Squall line 171000UTC

Post analysis; This event had its origing well west of Brisbane Alrpord when thunderstarms formed near Roma at
about 170400UTC . A large supercell thunderstorm formed SW of Qakey just after 06:00U7TC and moved naorth producing
very damaging hailslones, As this large storm decayed a line of thundersiorms tracked sigadily gaslwards reazhing
Brisbane asrodrome at 171000UTC Figures 5-7 show the sleady progression and intensification of the squalidine as il
approached Brisbane acrodrome.

st ling f@rmainan
i T0400UTT

Figure 5: Radar image 170400UTC  Figure 6: Radar image at 170700UTC Figure 7: Radar Image at
171000UTC

Following the morning thunderstorm and original pohc:y 7 ﬁigtgmoo
cavered this squall line event.

severe thunderstorm formation the Brisbane TAF

TAF AMD YBEN 1705272 170611212
UEOTCKT 9285 -SHRA SCTO25
FIM171000 35005KT 9993 -RA SCTO20E
FRATE0000 32007KT 3909 -
FMIB1000 17000KT 9999 -SHR

PROB30 TEMPO I
Rk
Ta825%

SEA BRNGTO SCTHIOCE

”f%a a‘ééazm 170871817
”«%‘éﬂﬁ SCTOZ0
meéﬁ%éﬁgﬂ%gaffcr 9999 -RA SCTOZ0 BIKNGSO BKN 100
rfﬁéga}m@@zamm 999 -SHRA SCTHZ0 SCT040
i"rﬂé*“%% gﬁ FO0OKT 9999 -SHRA SCT020 SCTO30
(NTER 180871512 3000 SHRA BEND1Z
TEMPO 1 708/1809 VRB2EGIEKT 2000 TSRA BKNO1O S8CTO30CR
RHIK
T 2422212101016 1011 16068 1009

Forecasters report that there was some debale as to the necessity of the TAF AMD issued at 170825UTC. This TAF
amend removed mention of rain and reduced visibility (TEMPO 1710/1724 5000 RA BKNG10 ) and changed the forecast
of thunderstorm to remove the PROB 30 and extended the period to 1708/1808.
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The TTF forecasi thunderstorms at YBBN at 170800 giving 2 hours lead time at a time when the largest cell was moving
NNE. There was a technical faull with the issue of the 170830UTC TTF YBEBN.

YEEBN A0 WENG T VAL
AERODEOME WARRMING MU ”"’E‘Eﬂ:! 4
SSEUED 1706437 [171843 LOCAL)
THUNDERSTORME "«FE LislnLy Te AF
FERIOD THUNLD TORMS MAY COH
LARGE HAIL AND VERY HEAVY FAHN.

1FOR BRISBANE VALID 17

THE AERODRO
FAIN STRONG WINE

Given the morning thunderstorm demonstrated (i
producing severe thunderstorms, forecasting this sqall line'was a malter of correctly lrackmg movement. The duty

»ﬁz FL.“’JUM BRMNGROCE 2322 G012 RETS RMK RFOQG 4021
MOAG
MRG0 SOTRILCE

Ffm 130y
TEMPO 11361
TERFO 1400/74 .)G :U(

T 6999 RA FE

BRANTIG 1918 G011 RETS RMR RFO0 6054 8

Them weramo apparent forecast deficiencies in relation to this thunderstorm. The two hour lead time on the TTF seemed

pruden”tg;ven that the TAF had PROB30 TEMPO for thunderstorms and the forecaster was using the TTF for refining the
timing of this event.
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4 Event 3: Rapid thunderstorm development 172200UTC

Post analysis: An area of rain with embedded thunderstorms was located norih of Brisbane over the Sunshine
Coast. It appears that outfiow from this rainfthunderstarm cluster initiated lines of showers NW of Brisbane aerodrome.
These lines of showers then rapidly formed inlo several lines of thunderstorms. During the morning fines of
thunderstorms moved over Brisbane aerodrome. Figures 8 to 11 show the extent of the rainfall

Figure 10: Radar image at 172200 Figure 11: Radar image at 180024UTC

The forecast policy exp@cféd Yare thunderstorms to form, some severe. The TAF summary indicated the forecaster
thought that 180100 l ‘i/’BOSUO Was the most likely formation time based on the passage of a trough.

Q,b'>

FORECAST POLEC‘?’ OR QUEENSLAND

issued at 2:30an Bunday the 18th of November 20142

aivsiretches fom MW LD 1o the SE interior. and down 10 @
1 ow tevel el alvend of the trough is currently produding
Cm werging WikWiiss ahead of the rough a it above the
b )GCI@] el work with an uppert trough over eastern QLD o

prcﬁg@e mgre strong storms over the SE [possibly severe].
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BRISBANE AIRPORT WEATHER BRIEFING

TAF SUMMARY

A mid 1o upper trough 1s expected o pass through Brisbane tomight. Showers and thunderstorms are expacied before the
arnival of the lrough and maybe oneg or two showears soon afterwards. The most Likely fimeg for thundersiorms appears 1o
he hetween 017 ang 052, due to a low level feature passing through around that ime and a dryving of the mid o uppsr
fevels aflerwards.

The briefing also mentioned of a 10% possibility of thunderstorm occurring before 002

Thunderstorms were faracast on TAF YEBN from 1800/1808 UTC. Reduced visibdity in rain showears for pe
GBOminuies was forecast beiween 1718 and 1724,

Heavy convective weather was forecast for the moming period but without the strong heating of the d
io be inlikely that the showers would reach sufficient depth 1o produce hghtnmg Reanalysus of S-dfrﬁ

&lrr PRIV

$EG A0 E;HF-EIA B
PROB4O TEMF‘O TEO01600 VRBIS
FRAR

TFG R 2G5 O 1008 1008 1008 1007

TAF AMD YEBN 17235007 1800/1606
SAGTORT (999 -SHRA SCTO20 SCTO40
FIA:61200 20007KT 9909 SCTO10 SCTO2E
FRATB0000 H2014KT 9956 SCTOR0
HTER 18001800 3000 SHRA BRNO1Z,
TEMPO 1814/1821 BREG)
PROBAG TEMPG 1800/1809 v
R

T 2326262401010 100

A BEENO T SOTOR

R RFOO 00552

as for a period of showers prior to thunderstorm development. There was litle lead time to {orecast these
thunderstorms on TTF YBBN, though TEMPO conditions for vis 3000 were existing

TTE METAR YBERN 1722007 35008KT 0400 VOTS YOS FEWNNT SCTN14 BRINIGE FEWI4ECE
REOOMOBR 2

FRAZZ00 35008RT 6080 -GHRA SCTO1Z BRNOZD
TERMPO 2200/2330 VRB1SGIAKT 2000 TSRA BRNOID SCTO30CE
INTER 2330/40100 3000 SHRA BRKMO1G
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Holding condiions for conveciive showsrs in the developing squall ine were on the forecast Seme of these showsrs had
sufficient depth o produce lightning Forecasts indicated a laler onsel of thunderstorm aclivity but correclly forecast the
shower aclivity The procedures for amending ihe forecasts were camed out correctly.
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5 Event 4: Several squall lines 180000-180500UTC

Post analysis: Following the Sunday morning thunderstorms radar showed thunderstorm forming intand near
Marburg at 180100UTC just as the tast of the moming thunderstorms were clearing Brisbane Aerodrome. By
180230UTC a cluster of thunderstorm cells had formed west of Brisbane aerodrome tracking east wards, Radar showed
many thunderstorm celis forming into squalt fines tracking towards Brishane aerodrome. The strongest thunderstorms

. e B
(5 '8{.%’34 Thungersizmm

Figure 12: Radar image at

Figure 13: Radar image at
180024UTC

180i54UTC

Figure 14: Radar image at
180254UTC

D

Figure 15: Radar Image at Figure 16: Radar image at
180354UTC 180418UTC

DE%}'E Upper trough movmg through southern QId has a double structure, with Ieadmg shortwave
ssoc@ed with this morning's convection moving offshore, and the trailing impuise arriving in phase with
s @ﬁm heating during the day. Deep layer shear is maximised about the Wide Bay today under the mid
levé? jet, however outflow from previous convection is providing N'ly flow over the SE coast, which wiil lead
to a move favourable wind structure and stronger shear {o go with moderate to strong instability this

afternoon. Potential is in place for a few supercells, and given steep lapse rales, these would be capable of
very large hail and destructive winds.”

This policy slatement indicates a good understanding of the forecast situation and that thunderstorms were expecled at
Brisbane airport.

Both the TAF and TTF for Brisbane aerodrome forecast thunderstorms from 180000 to180200. TTF for YBBN forecast
TEMPO Thunderstorms from 0300, with a lead time of 2 hours. Despite the large extent of thunderstorm lines west of
Brishane, these thundersiorms either drifted north or weakened as they approached the aerodrome. In a strict sense
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these forecasts were deficient in that they forecast thunderstorms that did not reach the airpori. The forecast was correct
based on the available information prior {o the event.

TAF 280D YREN 1722007 1500/1908

3405 0KT 9008 .SHRA SCT ‘;:0 STT04L

FRAT31200 20007KT 5090 SCTO10 SCTOLE

FRT1E0000 02014KT sona gC?GE‘»O

INTER 180071800 2000 SHRA BRNG12

TEMPC 183471821 BRKNGTO

PROBAD TEMPO 18001600 VRBZAGIEKT 2000 TSRA BKNOID SCOTOH0CHE
AR

T ZE 2620624 G 1010 1007 1006 1007

TTF SPECIH YREN 1800532 21006KT 5000 TSRA SHRA FEWOOD STl
R RFQGBAO0D B

FRAGIO0 24010KT G508 -GHRA 3CTO20 SCTI "ME’)

TEMPO 005301530 VRB20GIEKT 2000 TERA B SCTHAOCE
IMNTER 0130:0300 3000 SHRA BRNO1O

TERPFO GR00V0353 VRBZOGIAKT 2000 TSRA BRNGTG SCTI40CE

There were no deficiencies in the forecasis. Two thundersiom cells wer s bul the percentage probability of a
hit was high. These thunderstorms aiso looked strong and welt deyajgped orrradar west of the aerodrome in the threat
area hut did not reach the aerodrome. The thunderstorms in thi§case eij,hef weakened or drifted north because the
upper trough moved westward and the steering flow (wmds 41 mi d}e ; _gj els of the atmosphere that steer lhunderstorms)
gradually changed from westerly to more SW. Forecaster&,gue;é anu i*)atmg this change, although the timing of the
change and the affect on thunderstorms was difficull foreﬁg tﬁ good geospatial accuracy.

iy,
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8 Event 5: Rapid thunderstorm development ahead of a supercell
180746UTC

FPost analysis: Radar loaps show that the upper trough had passed through Brisbane around 180500UTC. This is
iliustrated by thunderstorm motion generally from the WSW. A cell SW of Boonah at 180512UTC {Figure 18) developed
into & supercell and moved towards the NE (SW steering winds) and Brisbane aercdrome. By 180730UTC the
thunderstorm squall line had made steady progress lo reach Archerfield (Figure 19). The next radar scan 6 minutes later
Figure 20 showed what appeared to be a new cell developing quickly well ahead of the main squalt ling. The

2

nexi scan

quick amendmenis were required. The new cell and the supercefi interacted and the resultant thund
affected the airport.

Figure 18: 180512UTC Squall line
forming 3 hours prior to reaching
Brishane aerodrome

Figure 19: 180730UTC squall line

Iri 12 roins thundersorm forms
wiell zhead of main sguaill iine

e Rt e e

B min igter first sign
of development ehead
of sguall ling

Figure 20: 180736UTC Initiation ahead of Figure 21: Rapid development of
main squall line thunderstorm
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Forecaslers were aware of the change n sleening direction: however they were not sure of the exact rack or the
significant development ahead of the man thunderslorm squall line. The TAF had forecast PROB 30 thundersiorms,
although the TTF represented the track of the main ling which was expected 1o miss the aimorl.

Fe1806/ 1800
2 GG

PHIKT Guah FEW

15 GHO0E RRK RFHE 002G

TTF METAR YBEHR |
FRAGT7 O Q303K T i
INTER 08000300 VREBIOGAORT 2000 TSRA BRNOI0 50

TIF SPEC] YEBN 1807462 36011KT 0000 TSRA
REGO.OGHZ 6

FRAOTAG D3013KT 9489 -84
TEMPO 746:0000 VRB20G:

YEREN 1R0B00T BGMZRT SUUEISHA SHEA FEWGOE BCTOES MY QTS Rk

FRGBOO 03012T 8999 -SHi
AR GEDOCBH VRBZL




